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exaninee to distinguish one speech sound from another are_ill-conceived
/ -
and consequently of little® practical value. Linguistic variables requiring
. ) ;..‘ )
attention in designing useful speech sound discrimination instfuments are ’
discusséd. » . . .
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The results of recent studies Are presented which show that tradi~
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Audiroty discrimination tests are designed to assess children’s
ability to discrinminate one speech sound frox another: The major
applications for such tests in educztional aad clinical settings are
hased on correlational studies of performance involying auditory dis-

crinination test scores, measures of articulation, and early reading’

achievezent. W%hile the literature is ambiguous, the ndbtion has none-.
theless prevailed that 1nadecuately developed auditory ddiscrimination
is a causal fdcror in articulation disorders as well as reading dis-
abilities. In this paper the results of recent_studies are presented
to show £hat traditional audirery discrimination tests, on which the
correlations cited are dependent, are ﬂésically ill-conceived and con-
sequently of 1ittle practical value.

- s .
The uncritical acceptance of traditional auditory discrimination
assesszent procedures by the educational and speech research ccmmunities
fhias redulted in a grossly underestimated appraisal of normal auditory
perceptual proficiency in school-ready children (see, e.g., Beving &
Eblen, 1973). More serious, however, is the gap created ia the data
base on which models of langﬁage acquisition are founded. Sensitive
measures of speech sound perception are necessary to adequate .y diag-
noge specifid language problems in children and to enhance our under-
standing of the normal course of evehts in thé development of psycho-

linguistic processes.

L d

TRADITIONAL TESTS OF AUDITORY DISCRDMINATION
& *

,The prototype for standard tests of auditory discrimination was
devised by Travis and Rasmus (1931). The test is codprised of 331
pairs of coatrasting nonscnse syllables (e.g., Jta/-/da/) and 35 non-
contrastlng pairs (e. g-, /ta/~/tal). Subjects arc asked to respond

"same" or "different” to each pair;as it is presented orally. Subse-,
quently the Travis-Rasmus Speech Sound Discrimination Test was used
in a study by Hall (1938)._ Both studies compared speech sound dis-
crimination performance of normal subjects with that of articulatory
defeCtive subjects. Both sampled several age levels from kindergar-
teners to adults. Travis and Rasmus found that experimental group
performance on the dlscrlmlnatlon measure was significantly poorer .,
at all ag% 1eve1s- Hall found the opposite.

-

- 7 The*unwleldy list of .-imost®all poss:ble English speech sound
contrasts has not been used in subsequent testing. Since the.proto—
type experimerts, speech sound discrimination tests have been con£1ned
almost exclusively, to syllable pairs that represent minimal phonemic
differences. Minimal pairs are understood to mean those pairs of
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. speech scunds- that -Contrast with Tegard fo one or sometizes w0 Yreie- oL
. latory featires. The transizion to_the restricted sgt of contrasgs. .
* was =adg gradvallw, however,.is evidenced by the orizinal speech sound
discriminarion test designed-by Texplin {1933). 7 Her test consists of’ ° .
« . 200 items, -68_ gonsonant”conrrasts in syllable initial position, 68 in ) -
. - syllable‘final &f medial position, and %5 hon-cgu.sastive syilable’ - .
‘ pairs. This ledgthy test was coopared to 2 short test” of 70 itenms
: - and favorable correlations were demonstrated. Thusj Templin concluded
) thar® che short test was an adceptable assesszent imstrulent. The T
* -° 7D-iten test, consisting of 51 contrasting and 19 non-contrasting ’
. s4%llables becare the first test to focus on minical pairs. Although
Tezplin's test involves nonsense syllables and relies on szoe-different * - =1
" judgments, it differs in several respects from the Travis—Rasous model. =~ -
- *¥hile Travis and Rascus used only CV syllables, Zhere the vowel was
./2f, to rest consonant discrinination, Templin used-CV, VC, and VCV L.
srilables. She also varied the vowel, using three vowéls and a- X
‘diphthong.in constructing her svllables.” Furtherzore, no vowel con- -
trasts aré gpresented in the Templin test. In addition to Templin's
own work, the short £ost discussed here zhd a shorger 50-iten test
(Templin, 1957) have been used by several other investigators e T -
studv thesrelation betwean Ergéculatioﬁ abilities and phonenic dis-
crinination abilities- (Kronyall & Diehl, 1954; Coher & Diehl, 1963;
- Aungst & Frick, 196%; Sherman.& Geith, 1967). - -

" -

. -

LL]

The most frequently used-auditdfy-discrimination test (in
correlational studies) has been whe Wepman test of .Auditory Discrim-
ination (Wepman, 1958). Wepman's test contains 40 real-word pairs,

_ 10 "same" pairs, and 30 "gifferent"” pairs. Only errors on "different”
pairs count as disctimination errors. "Same" pairs serve to keep 2 .
- * subject honest and thereby constitute a zheck on the validity of the
. . . test (Wepman, 1960). Buth members of a contrasting pair are equated .
. for frequency of occurrence according to the Thorndike-Lorge (1944)
‘count. The Wepman Test pf Auditory Discrimination is, like Templin's 5 :
shiort test, aade up of minimal pair contrasts only. But Yepman's
test, presents a restricted sample of all possible minimal pairs., AlL ~
consonant contrasts on- the test represent contrasts among stops and
coutrests among frictatives with regard td place of articulation. 1In
addition to consonant contrasts (in initial and final position), four "
. .» vowel contrasts are also included. Wepman (35498}, ip a rreliminary
report of the findings from studies using his test, concluded that: :
there is.a definite relacionship between faulty articulation and poor :
discrimination,. but no ‘data were presented. ’

%~

- Ten -

Thé Wepman Test has been used in atteémpts to define relationships
N between auditory'discridination abilities and articulation proficiency . .
(Prins, 1963), beginning readimg achievement (Christine & Christine,
- 1964; Sivaroli & Wheelock; 19663 Blank, 1968), and differences in .
dialect (Deutsch, 1964;- Coller; Coleman, & Schwartz, 1968; Deutsch,
1972; Elenbogen & Thompsen,: 1972). It is not interded in this paper
* to, discuss the merits.of these studies or the interdependencies or
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covrelations a:on#lvaLlous-lan uistic processes such as thoSi cited.
sthe literature is referenced only to illustrate that, traditional - -

auditory discrimination tests, in addi tien to their widespread ciinic 1\

use, are heavily relied upon in educational and linguistic research.

It #ppears, however, that the overhhalalng concern with correlations <

between dlsurlnznatlan abxllty and various other language processes
has distTacted the research community fronm addresszng fundazmental .

squesticns about speech sound discriminaidon per se. The long-standinpg

assuzpticn has been that since -speech souad contrasts are presented, .
speech sound diserinination is peing tested. The results of several f‘
recent_studies’call this“assusption into questicn and emphasize the
need to eevajuate prevailing notions of specch Sound discrimination.

N

13
© COCNITIVE TACTIORS v AUDITORY DISCRIMINATION ASSESSMENT A

- *

. The saze-different technique typiéhlly.used:in assessing speech
sound discrimination has been critized on several grounds. .Vellutiro,
DeSetto, "2nd Steger (1972) hwvpothesized that discrimination tasks

iah unequal ‘response alternatives have a built-in response bias
pakauae of an intriasic tendercy to employ response categories (e.g.,
“same” and "differeat¥) with equal frequency. These investigators
rested Chlb hypothesis using the W Wepman Audltory Dlscrlmlnatlon Test
which ,is comprised of 3D "different” and 10 "same' items. - Half of
their sample of fourth, fifth, and sixth graders were adginisteféd -
the standard Wepman and the other half were administered a revised
version of the test in which same and different items were equalized.
The group presented with-equal numbers of response categories made
significantly fewer errors, leading Vellutino et al. to conclude that
“the Wepman and iastrurents with a similar format may be characterized
by a substantial degree of variability unrelated’to individual dif-
ferences in avditory discrimination...” (p. 255). 1In an earlier
study, Briére (1967) also reported finding a bias for responding
"same' when the stimuli were different. Findings such as these raise
serious questions about tife interpretations given to error data -
gathered in the context of the traditional testing format.

__ Further criticism has been leveled against the use¢ of the same-
different Datadigm because it demands an operational understanding
of the" concepts "same" and "different.” ™ Beving and Eblen (1973)
tested” 300 chlldren 4— to 7- ycars—old to evaluate the ipfluence of
the concepts ''same' and "different" on speech sound discrimination s
performance at variqus age levels. Threg groups, 4-, 6-, and 8-year-
olds, were given a 25-item dlscrlmlndtlon test under the same-different
format. Three days later, the same children were given the same items
and asked to repeat the syllable pairs in lieu of responding ''same'
or "different." From the responses in-this second task, same-different
judgments were inferred by recording whether a child reported two
words that were the same or two words that were different. No regard
vas paid to repetition accuracy per se. Results showed that while .
all three groups exhibited significantly different error rates on thé
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judgment test, performance on the~repetition test was cquitvalent
across the three groups (error rate = approximately 87). But only .
for fhe S-year—old group was a significant diffcrence found between
the judpzent scores and the repetition sgores, judgment errors being
significantly more ﬁduﬁfﬁﬂb-- It was cfncluded that while 4—year—olds
were able to discriminate among speech sounds on a par with 6- and
8-vear-olds, 2s shown by their performance on the- Z“thltlon task,
they appear to be unable to work with the concepts “same" and "dlfferent.

- hd a

»

I |

- In an earlier study; Blank (1968) sought to deternine 'whether
Axdifiuzcnces 1a anditory discrimination scores between good and peor
readers were agunction of failure to discriminate or 2 failure reiated .
ta, the complex gubnlthL processes ,decanded by the sa me—dlffcrent task.
Her study consisted of three experiments. Ia the first ‘experiment,
two groups,of 7-year-onlds, classifigé as good dnd poor "readers, exhibited
ifferential scores on a sarce-different auditory discrimination task.
'-xinL children in the originalr group of poor readers had to be eliminated
because of a failure to understand the task. With regard to this point,
‘Blank suggested tHat "the need to make.a cognitive judgment ‘of 'same-
_different' posed a problenm for the retarded reader which went beyond
the perceptual demands of the task.” Thus, the second expgriment was
designed to eliminate tﬁi intervening cognitive judgment of "same- .
different” by having thé#fchild report directly the word pairs he heard,
as in the Beving and Eblen study. When “same-different" judgments
were inferred on the . basis of what the child reported, the good readers
stil] exhibited bigniiicantly lower error rates. This in in accord
with Beving and Eblen's finding that 6- and 8-year-olds showed no
Luprovement when rcpet:tlon errors were ccémpared to Judgment errors.
while it appeared that the ﬁogﬁitive judgment of same or different
did not in itself cause a problem for the poor readers, an analysis of
the kinds of errors made by Blank's two groups still indicated that
task strategy factors rather than perceptual abjilities accounted for
dltlerﬂﬂulﬂl pcrformance between the groups. Poor readergz_gn the
rcpetltlon data, showed an overwhelmlng tendency to perseverate pairs
(i.e., match the second member of :he pair to the first). Good readers
did not exhibit a strong tendency in this regard and therefore made
fewer errors. The hlgh frequency of perseverations suggested a lack
of attention across pair members and led Blank to her third eyperlment.
This experiment was desined to remove the conditions .for perseveratiocn
bias and still test accukacy of perception. Thus, the children in
Experiment 3°were requiréd to repeat single words. The first ‘members
of pairs employed in Experiments 1 and 2 were presented, one at a
~ time, followed by the wonds that were originally second members. Each
_ group exhibited 2 mean rdte of correct repetition of, 857, suggestlng
that the’groups are not differentiated as a function “of speech sound
perceptlon abilities. Cdgnitive Jemands of the task, extraneous to
speech sound perception, jappear to account” for differential performance
on a wmeasure of speech sound discrimination. .
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‘ OFhL. Studlgb ﬁqve alsu. questioned the value of standard speech .
N sound discrininarion tests as measures of perceptual processes. Thse
tests are typically cdministered if a single test session and are prx-
- Su“cd to be so0 straightiorward nd'sluplL t&at training procedures
.ire’ unnecessary. Yet, in the case of the Wepnan Test of Auditory a
Dlﬂ*rxmlnaslon, it has been shown that significantly better performance .
sccurs . when 8-vear—olds repeat the-test (Rudegeair & Kamil, 1970).
Berlin Znd Dill (1957) a2lso rcported improved performance whea feed- “
- batk and positive rﬁlnkorge-ent were provided during 3 second admin- -
© istration of the Wepman test. In spite of overwhelming 2vidence °
that traditional test procedures preclude sensitive measures of per-
ceptual abilities, these procedures continue to be used to diagnose
auditory pﬂrLLpLUul deficits. The notion that nothing can be sizplor
- - than asking the chiid if t"q speken words are the sace or dlffcn;n;
prevails: But, as the Blank' study demonstrates, a simple imitativs
- articulation task provides a purer ceasure of Durceptual dscuracy
than does tlie test requiring-same-different judgments. -~ The imitation
* task, we can assume, is not trustworthy because misatticulations and
aisperccpiivns are confounded. Crucial to thg very-.definition of an
auditory discrimination task is that it Bypasses artlculagory responses
which in themselves .annot be used to substantiate percqptual inadequacy.
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LINGUISTIC FACTORS IN AUDITORY mscamm&:rmn ASSESSMENT
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YPERTMENT 1: MINIMALLY AﬂD‘ﬂAkIJALLY DIVFERE‘T CONTRASTS

while it is not immediately necessary or even possible to isolaté .
° each and every process or skill that plays a role inh the traditional
paradigm of auditory discrimination assessment, it is important to
know to what exteat péerceptual congusablllty of speech sounds 1is
actually bLlng measured. In an effort to establish a means for making
» such an appralsal an experiment in speech sound’dlscrlmlnatlon was
s conducted using, as test items, all possible English consonant contrasts. A

—

- - While it is usual to test only minimally distinct consonant con—

¢ trasts, it was hypothesized that maximally dlfferen* contrasts, i.e., - .
those® that differ .by four, five, and six features, can serve as an
appropriate cofitrol condition to support, the claim that perceptual
confusability has been measured. Since consonant confusahility is,
in gencral a function of the number of feature differences involved ®
in a contrast (Tikofsky & HcInlsh 1968; Craham & House, 1971), any
test sensitive to perceptual confus1on should yield more errors on
minimal consonant contrasts than on maximal consonant, contrasts. If

i qubgects error rates are equivalent across, minimal and makimal
categories and at the same tiime beyond the range of chance, it would
seem safe to conclude that such error rates are due to factors other
than inadequate speech sound aiscrimination ability. . To maintain the ’
traditional procedure of presenting two stimulus syllables for compar

-
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and, at the same tize, avoid the problem of samg-dif ferent judgments, i
a?forced-choice, catching-to-sample (A-B-X) procedure was employed.

s
* P
-

X .
Methed . " ) .

» L 2
- e = -

Participants. Twventy firsc—grade pupils, randomly selected.from

i three classrocos_in an elementary school, and eight pupils froma " o
: 4-year-old cigss at 2 prebchool served as Ss. All Ss were ‘fhormal- -
. hearing, monglingual speakers of Engli:h. .

» * . . . g

Procedure. The test-sessions were held with individuals in a
o soundproof experimental trailer set up o2 .the school grounds. Test
items, consisting of fwo contrasting syllables,#were presented in a
fofced—-choice,- matching=to-sample (A-B=X) procedure. Participants
were seated mitwav between_the, two spJakers of a stereo fape recorder. -~ . .
A"warning sighial (1000-cycle tone) foIlowed by the first member of - ’ -
- the contrast pair (syllable A) was heard over the left speaker.' One
) second later the second member of the Contrast pair (syliaple B) was. S
~ heard over the right speaker. Oné second later "who said X?" (where
X is either .A or B) was heard stereophonically. Three seconds eldpsed .
before the warning signal initiatéd the next trial. _Subjects res-
ponded by pointing to one of the speakers. The experimenter, who was -
seated ‘behind S at all times; recoided all responses immediately on

sprepared data sheets. s " .

on

. i Stimuli. All consonants of- English, i.e., phonemes, whose feature -,
»  *specification includes [+ consonantall] and [~ vocal®e], wére paired

with one another, each in combination with the vowel,/a/,'fog a total

“of 1?1 cantrasting syllables. For reference,.all contrasts categoriZed

by distinguishing features- are presented in Appen@}x @. d

- . ., - . e . ” <

. - All contrasts were in the syllable—initial position with the " -

exception of those -dinvolving /Z/ or /n/. In these cases the contrast
‘ “  occurred in syllable-final position (e.g., /@%/ vs /an/). Nine dummy
items were constructed from liquid and glide combinations to make 180
. pairs. These were gandomly.divi@ed into six lists, 30 items per list, - .
. which were tape recorded in 4 sound studiv by the experimenter. Becausé )
a pupil only responded once to each item and because it is necesgary to
counterbalance the occurrence bf a given item between A-B7A and A-B-B . - Y
instances, ,two” sets of tapes were made. Any item appeaifng in A-B;K N
. form in one set of tapes appeared in A-B-B ferm in the other. Half the*
pupils in an age group got one set of tapes the other half the
other set. Pupils were tested over 7 successive school days, 1 day of
training followéd by 6 days of testing. Training was achieved by selec-. - .
. " ting one of the test tapes at random and leading the child through the
actual test conditions with appropriate instrfctions and feedback. On . -
test days, the experimenter merely said "good ¥ after each poihting-
response by the child. , , -

-

N
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Results . - . ® .

- For the analysis of the exyror data, the test pairs "(171.consonant
contrasts) were categorized actording to the number_ of features distin-
guishing the contrasting consonants. Since consonants can-contrast &n
one to six features (see Appendix A), 6 categories‘resulted. Figure 1°
displays the mean error rates for each of the age groups as a function

<

of the number of contrasting ‘features. , -~
<« T - . > ~ . 13
404 ° e =T
‘ ———— 4-year-olds,
Fan) b - -
‘ g
= =, = f-year-olds.
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Fig. 1. Mean error rates plotted for 4~ and 6-yéar-ol&
groups dccording to the number of features distinguishing
., the consonants in a contrast

:
P

For .the 6-year-olds, the overall error rate (171 items) was 12.1%,
with a range among feature category means from 9% to 16%, and a range
among pupil means from 3% to 287%. TFor the 4-year-qolds, the overall
error rate was 19% with a range among feature category means from 9%

to 35%, and a range among pupil means frxom 127 to 27%. The source

table obtained from a two-way analysis of variance (subjects within .

group [M-. or 6-year-olds] by féaturé category g} through 6]).is >
presented in Table 1. ) ) ’ .

» . .

+ . Four-year-olds made significantly more errors than 6-year-olds.

Performance on discriminations at ‘different levels of feature differ-
ences was not equal, and this inequality, interacted significantly with
age group. These three results, #s shown by subsequent paired com-
parisons, can all be accounted for by the same datum, viz., that the
4-y.ar-old group exhibited significantly more errots ~n contrasts
distinguished by only one feature. Paired comparisons were maqS among

~
* ~ >
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in Winer (1971, p. £93). . These tests show no reliable differences .
‘among feature categOry means for the older group. .The only reliable
difference foupd for the younger group was between, the first feature
category (where consonants contrast on only one feature) and all
others. Furthermore, the only categoxy in which the younger group
. made significantly more erfors than the older group is the first. In )
‘other words, both main effects and the interaction.&ffect revealed by
‘the two-way ANOVA are a function of the 35% error ‘rate for &Qxear-olds

on minimal-pair contrasts (see Figure 1).
© ! .

. - . . :
- - | l . . TV" g , .
Discussioén s . . .
° - . T . s .
" The finding that only one-feature contrasts cause significant
discrimination problems i¢ reinforced by the results of several pre-

* vious studies. Tikofsky and McInish (1968), in an experiment where
all possible contrasts among 15 consonants were tested on 7-year~olds,
concludeéd "that as the number of feature differences increases, error .
rate will ‘drop. --In fact, any increase beyond the one feature difference |
assures almost perfect.discriminability in terms of this ekperiment" '
(p. 62). Graham and House' (1971), who tested children ranging in age

€

. from 3 to 4.5 on all posgille contrasts among 16 consonants, elicited

error patterns.as.depicted in Figure 2. These authors report that .
anlaﬁqiysis of variance and Newman-Keuls procedures showed that the
error rates for.one- and two-feature differences were reliably dif-

A o D ‘
. . . . . ’ , |
v - - - t- ) i
- £ > ; 8 -~ -
e . . . « o o, - 3
\/u' Al _— . . - L] -
. ' = /' - . ’ )
. " - Table 1 ’ .
£ - . . ’ ) } .
Source Table for 2-Way anofa: Ss within T
- ) 2 Groups % 6 Feature Categories
(; . . - - "\‘ - - -
R . “ > - i . . . ’ =
Sdurce’ of Vaxiation PR df .F
x . ol at . L]
‘Between’ Ss . - T : o -
, Groups . : . S BT R 6.29% - . |
- " Ssjfuroups , L T - -
* Within 85 - . ‘ -
' - Feature Category 50 5.86%%
Groups x Featyre_ Category 5 . 2.68% .
*  8s/Groups x Feature Category ~ 130 , -—
Fi . L d - ,.C Q ‘./ . Il o~
#p<.05. - PR oo T T ‘
- = **P(-Olo * N N ." . - -/’/”;/.' s
SN . ’ ' "S‘l -' : L
‘ ~ —~ [ i -. K > . . LB t 4 ;-
cell means according to brocedures for unequal group sSlzes presented X

ferent while ‘two- through six-feature contrasts did not differ. .

Graham and House cgncludéd "that discrimination improved with the
addition of a second feature, but did not improve significantly with
further additions of featuges'" (p. 563). . ’ *
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In the present study, two distinct age groups were subJected to
the same test format’and testing condltlops. “PreVious studies either
tested age~group,differences and 1gno:ed featural analysis (Templin,
1957; Déutsch; 1964) or vice versa  (Tikofsky & McInisl, 1968; -Grahan & ~
House, 1971). The 51gn1£1cant intergction between age group, and
feature. category reflects the fact that the 6-year-o1ds,‘/§/a group, |

’ Y

40 ro. T N “ - . .
[y . . o s
Fl -1 i 1‘{ I . b4 s .
. > L4 1
¢ 30-—1 < '
: ] H ~ ’ >
’ N o . N

.

Mean* error raté (%)

- {
- . . ) .
’ - - ’
} R L :
-0 ..} -] 1 -1 | B ' -
- IR EIS . e
- 1 - \2 3 h(r A A p .
. No..of Featdre .DiYferences T Eﬂ .- . -
- . .y : ‘ R [
v Fig 2. Mean error rates from Graham and House (1971) e
v Ss according fo the number of feqtur%§ distinguidhing
the consonants in contfffyﬂ : 2 S ) ,
oA '

~

have no more alfflculty dlscrlmlnatlng minimal contrasts ‘than contrasts

d1st1ngu1shed by four, five, ér six fedtures. In other words, these .-

o
data suggest that, they have ro discrimination ditficuity at all. ‘This

conglusion is based on the supposition that perceptugl confusion errdrs
will be distributed unequally across feature dlfferenée categorles v

(t e 1ower the number, ' hlgher the error rate), while, error~rate7 Tl

due to ‘task.constraints e.g:,”attention problemSoor storage and
retrieval problems) will be digtributed equally among feature dlfferenct }
categories. . : S s

- *

¢ . -
’ - >

At two, three, and four-featutes different, the performance of\ .
4-year-olds was not 51gn1£1cantly ‘different .from the performance.of
6~year~olds, but it did exh1b1t4a predictable pattern-—error rates
in these categorles were higher for a-year-olds. At five~features
dlfferent, however, theré was clearly no dvfﬁerence in performdﬁce
between the groups. Contrasts that are six-fedtures, different are

not worthy of discussion since there are not enough of them to justify *

any comparisons. Five~feature differences appear to represent a clear
indication of baseline performance. The data suggest thdt error rates
at this level are moré likely attr}butable to task constralnxs*than Tt
perceptual confu51on. Since no rellable meaning can be attributed to
scores achieved on currently existing audxtory dlscrlmlngtlon tests,




- - ] . »
£ :
- 'ir . .
. . . 1o .
the needs of those who rely on such tests can be served by suggesting N -

zeaningful ways to inmprove test design. With little apparent trouble, -

concrol items from maximal contrast categories can be inserted into

auditory discrjmination tests. Assunptions about perceptual confusion

-yroblema can be testéd by appropriate "omparlapns between error rates

on minimal and maximal pairs. Ny ..
- - » &

The »resent approach suggests.a different view of "auditory
discrinination deficit" than is fourd, for example, in the Wepman
Hanual of Directions (1958) Therc it is ‘asserted that a 5-year-old

who makes pore than six errors (on "different™ Ltcms) is revealing

"inadequate development.” Six-year olds who*make more than five errors
are placed in the same category. Children 8 years of age or older are”

allowed -three errors before being judged deficient in auditory discrim- -

ination skill. Based on the data presented in Table 2, it is more .
likely rhat any ipadequacy lies in the criteria established for the
Wepman test. In Table 2, error data from several studies in which
the Wepman test was used are presented. The error data contained in
the table reflect scores achieved by control groups only since non-
normal behavior is not at issue. =

. - N -

- - ) ’ Table 2 ) -

N

ot

Error Data for Control Groups from Various Studies in which the -
Wephan Test of Auditory Discrimination Was Administered

- 3

— - .

: . = Mean No. | - Wepman
, Study %o. of Ss | Age Range|  ©'r o .o Criterion ]
- i ) 1 < )
. . - : i )
Plemtogen . (972) | 30 5-6 5.2 7| 6 ,
Zivarsli & YWheelork 4 e B N ’
(1966) | 120 5-6 9.3 6
] 8 5
¢ ller et 2l. (1968) ! 128 §—7 9. =
. . . } s
%fins (1963) 19 6-7 _ 4 Sﬁﬁ 5 . .
.- - . i . .
Yudegeair & Kamil - - . . -
(1970) 12 6-7 . 5.6 . 5'4 . ; .
Deutsch (1964) "8 - 6=7 7.8 5 LN -
worlin & Dill (1967) 11 ) 8-9 5.9 3 -
Dentsch (1964) 8 i 8-9 . 5.5 3 o R
pretsch (1964) - 8 -+ 10-11. 6.9 3
' . -
Vellutino et al. ) - .- S | o )
: (1972) 60 . 10-13 |- "3.03 -3 - .
- . . . -
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Age of Ss, number of Ss and meanr nuzber of errors (on "different”
pairs) provide enoubh'znformatlon to conclude that the average chilv
in edch group fails to ceet the test’s own standard for adequate
development. With the exception-of the Elenbogen study, the cean
nuzber of errors for Ss in each of these studies eiceeds the value
designated as a cut-off point for the age sroup in guestion.

;J,_ . - .

The Wepman test is twpical of currently used tests in that all
rely on a global discrirination score. These tests are apparently
deened useful because they are easy to administer and score. A oo

~ promise between an ambiguous global score and complicated subsets of
scores appears attainable with a list that combines ninimal” and, maxiz.i
contrasts. Discrimination difficulry or “deficit" in this context is
represented ‘by the difference in periornanuc'bct ‘gen the two itex tige-.
Not only is such a test relatively easy to score, but it offers snc

Juarantee that the mefjjye obtained iz a function of perceptual gﬂn:u&i .

1)

EXPERDMENT 2 : MEANINGFUL A “IEANTIIGLESS ‘:T DMULUS SYLLABLES .

-

While it has been firmly established that extra-linguistic factur- |
play a part in speech _sound discrimination test performance, lictie
_attention has been paid to the coppetini linguistic factors inherent
in discrimination tests. In addition to the'speech sound comparisons
required in samé—dlf;erent and A-B-X tests, the meaningfulness of the
syliables used to present the contrasts appears to have an important ~
influence on test rzsults. In the view of some investigators, auditory
discrimination can be measured bygpresenting, in succession, two
familiar words that differ with regard to one of their constituens ]
phonemes and asking the child to judge then Ysame” or "different.” in 20
opposing view it is held that meaningful words are not appropriate for
such a test because those children in the sample familiar with the
words have #n advantage over those to whom the words are less familiar.
Thus, it is argued, a more sensitive measure of Speech sound discrimi-~
nation can be achieved by using nonsense syllable5 because they are .
a means of controlling for familiarity. Implicit in this strategy,
however, is the notion that children are capable of processing speecn
sounds out of context--ur out of any mean1ngfu1 context. This suggests
that speech sounds are, in some sensc, functional perceptual units
which can be processed in and of themselves. In this experiment an -
attempt was made to test this assumption because of its significance
for the des;gn of auditory discrimipation tests. In addition, whether
children can or canmnot process phonological data as such has a bearing
on the linguistic nature of the discrimination task involving nonsenze
syllables. .Previous studies comparing children's, ability to dis-
criminate sounds in meaningful versus maningless contexts have been
inconclusive. “

»

+ -

Sapir (1972) hypothe51zed that Ychildren’'s performance in audit.ry

discrimination is significantly better when words rather thdn nonscnse
s;llables are used in the task. Yet no notion of why this might bLe
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trne was provided. Her data from 150 children ranging in age from 5 ) .
to f.7 showed no reliable differences betwesn the two stimuplus types. .-
Sapir sugaested, by way of explaining this result, that children may

. not be €hle to process meaning when the word is separate from its .

- cenrext, izplving that ali items on the test were, in.effect, meaning-

less.” This suggests that if real words were found easier than noasense _ -

s71lables, the "zeaning" factor would account for the results.

Perozzi aad Kupze (1971) intended to demonstrate that wotd and .
nonsense rfests wers equivalent in their measuresent properties so” that
the use of svllable tests, though apparently artificial, could be
justified. The advantzges of the nonsense-svllable tests, according
t> Perozzi and ¥unze, lie in the potential they offer for constructing - )
4 test with controlled degrees of difficulty. Apparently, this potential
is 2 function of the fact that nonsense syllables allow testing of a
wide range of contrasts, whereas real words allow testing of only those
" minizal swund contrasts that actually occur in the lexical inventory of

~hildren. ‘

*

In discussing why the twe stimulus types may elicit different
serimination performance, Perozzi and“Kunze cite Weiner's (1967)

. Jis
arzunent that paired-word tests are less abstract than paired-syllable -
. tests because the paired words signal a difference in meaning as well

. 1% a difference in sound. Neither Weiner nor Petozzi and Kunze discuss

.. the implications of this tw -level signalling for a psycholinguistic

*" sodel of sound discriminaticn behavior. Perozzi and Kunze's 30 -
windergarten pupils, who ranged in age fronm 5.3 to 6.5, showed @ mean

LT Ii.2 correct responses on the Syllable Test, compared with 73.6 on-- Ym il .
the Word Test. No test of significance was reported. The Pearson- L
?r&ducg correlation between the fwo tests was 0.873 (p<.01) and the -

‘s investigators concluded that the performance on one test would be

- - -
bighlv predittable from performance on, the other. .

While both the Sapir, and Perozzi and Xunze studies show no reliable
dif ferences between words and nonsense syllables, studies by several = = =
investigators confirmed such 2 difference. Two of these, Blank (}968), .
and Eatz and Dentsch (1967), tested Hebrew versus English stimuli and _ .
thus.represent more than the simple yord versus noasense experiment. -

The intreduction of foreign sounds f§presents a confounding, factor.
Elenbogen and Thompson (1972), however, used the standard Wepman Test” . v
_of Audisory Discrimination (1958) and a test they called the "Distorted
- YWepman” in which the real words in the original Wepman were distorted

‘ into nonsense syllables while the same contrasts were maintained. In

a repeated measures design involving a group of suburban, Anglo’

children of middle socioeconomic status and a group of urban Black

children from a low socioeconomic range, these investigators found . -

that error rates were no different for Anglos and Blacks on the dis- - -

torted Wepman-and Blacks on the standard Wepman. But error rates for i

“Anglos on the standard VWepman were significantly lower than the other
- scores. The invesfigdtors concluded that middle class children have .
difficulty discriminating minimal pairs when meaning is removed from .

-
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he carrier syllables. They fuzth; sugaest that the "wvocabulary
facror” is an aid to periormance oa the Wepzmen Test of Avditery
iscrimination.

rt

a

b‘

£lenbogen and Thompson expand on this theze to ”Q¥e-£g¢,ﬂuiq1
that real word pairs "would provide clues to children with extensive
lunguage backgrounds. This would detract .ron accurate assSesscent
of BLGIIOI} discrinminativn and would affect neros when tﬂlldt;n witi:
varied language experience are evalnated with the saze norms™ (p. 21l
This claim that real word pairs lwad to an Inaccurate profile of sooo
dis crlmxrarxcn abiliry was echoed by Pervzzi and Kunze when thew
bu"*cstgd 'that scze vounagsters say have 2n unforeseen advantage over
others vhen taking paired-word teses" (p. 284). .

It is ironic that the arguzent that ceaning enhances discriminabils

-3

m.'.!“

"'i w

ence between real and nonsense conditions @as observed. 1, ghe
arbuuunt itself has substance, the obvivus conclusion is that it does
not apply in the case of the children tested by Sapir, and Perozzi and
Funze, perhaps because, at 5 and b years of age, these children were
capable of successfully executing any auditory discrimination task.

- o
s 27- o D
Exper jiZient ¢ Four-Year-Dlds AR

The present study was intended to investigate relative discrinir-—
ability of contrasts in meaningful ard nonsense carrier syllables for
children younger thaa age 6. , - .

Method T

Participants. Ten pupils from a a—year old ciass at a public
preschool were administered the test. All childr<h were monolingual

»

Anglos with po known hearing loss. . .

- Procedure. The procedure followed in this experiment was
o PO I . . .. -
identical to that used in Experiment 1, i.e., all syllable pairs
were présented according to the A-B-X format. -

™

. Stimuli. Test items were 16 consonant contrasts all or which -
rupresented a difference in only one articulatory/acoustic distinctive
feature. Test items are shown in Table 3. Since each list contained

" nonsense-syllable and real-word representatives of each contrast;

there was—-a total of 32 test items per list. Real and nonsense items
were randomly mized in the lists. For purposes of counterbalancing
the order of presentation of the two members.of a contrast pair as
well as the position of the queried member, four lists were required.
Four tapes, each_representing a different counterbalancing version of
the master list, were recorded by the experimenter and administered
to each participant over four successive school days. Thus, cach
child responded to each real-word contrast four times and to each

.

16 . S

b en made most forcefully in the reports of twoe studics in ﬁ91~n .-

7
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ponsense-syllable contrast four tizmes. 7Two scores weré tabnlated
* for each subject-—percent error in response to real-word contrasts
and percent error in response to nensense-syllabie contrasts.

b

~ ) ‘ Table 3

-

Sixteen Minimal Consonant Contrasts Employed in ‘the Present
Study in Real woxrd and Nonsense-syllable Forms - -

Contrast -~ ¥onsense Form Real-word Forn
: 231 T pa ia pie - {iie
£ v - ’f;a . 93 I fin  tfin -
™ ma na meat  neat
> . Pk pa k3 _pan cen
s% sa  %a, see  she’
- ' g am 3y rit. ring 1
’ . pb pa ta pig = big
J td _ia iga Liwo do ‘ s
: kg . ka g3 came game .
. o fv fa va . fairy very
54 9z 23" thigh thy
. sz e sa  za2 sue  zoo
- *3 . o ja choke . joke ' .
9 sa 93 sing _thing
. ) 23 ; za Sa zees  these
tk ta ka take cake
. iy gesulls ) Ve ’

The 10 children who responded to the experimental tapes showed
. a mean error rate of 34.5% for real word items and 477 for ronsense
syllable items. Table 4 is a list of error rates for each child as’
a function of the two stimulus types. No child showed a reversal .
of the tiend to do better in -esponse to real-word items, although
s $2 and S10 showed nearly equivalent performance in response to both
item types. A two-way analysis of variance (Item Type (2) x Subjects

-~

= o5
I - \
Q ’
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-
Table %
¥ean Error Rares for Eacd\ Child as -
a Function of Two StizuluN\Typus .
N E— -
* H *
Subject Real-word Iteos Monsense Itens
51 28 44 )
52 - 37.3 4 . 39 )
S3 25 - 37.5
34 . 37.5 . 48.5
55 . 36 51.5— — T
56 39 53 A
s7 ’ 31 51.5 E
s8’ 52 58 '
s9 34.5 47
© 510 - N F4.5 - 37.5
Mean.. - 34.5 - 47 :

In percent

-

(iO)) showed a significani*difference between responses to the two
item types (see Table 5). It should be noted that overall perfor-

mance on nonsense-syllable pairs was at a level probably equivalent .
to chance (mean = 477 error rzte). °

- . -

.

- : ’ T Table 5 R >
i . . Source Table for 2-Way ANOVA
% . - =  (Item Type X Subjects)
i ' ’ Source of ) Mean o .
’ . VYariation | _ df Sqdares F-RATIO
] , _ Item Type | 1 288.7 43.08%
. Subjects . 9 . 23.3 7 o -
- Residual 9 6.7 —_—
b ) #p<.0L. . -

18
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Experiment 2B: Five-Year-Olds ~ -

- <

in post respects ‘this expériment was identical to Expericent 2A.
- The differences involve minor modifications in list construction,
number of test days, and the age of the children- tested. .

- - . B B

Method ; - N

- Participants. Twenty.pupils from a 5-year-old class at a public -
school were administered the test. All children were monolingual .
Anglos with no known hearing loss. The experirental precedure was

the sane as in the first experiment. ; .

- - - -
P - . -

Stimuli. Test items were the samé 16 consonant contrasts as.in
.Ezperiment 2A. Two separate lists were constructed. One list con—

sisted of only the real-word contrasts and the other consisted of the
‘nonsense-syllable contrasts. Each list contained 32 items since each s
jtenm appeared in both A-B-A and A-B-B form. The position of the queried
item was not counterbalanced in this experiment. There were two -days
of testing. Ten participants (Group A) received the real-wvord list

and 10 (Group B) received the nonsense-syllable lists on.the first ’ .
- day. On the second day each group receivedvthe opposite list. . )
. - - i . -
Results . . , . ~ - 5

The children tested exhibited a mean error raté& of 21.27% in
response to real-word contrasts and 48.7% in response tO nonsense-—

syllable contras}s.;fhs shown in Tablé 6, .this differential was. - :
influenced by the reversed order of presentation between the two ..
Sl - X Table 6 ~3 . |
5 % T - -

$ean Error Rates forrEach of Two Groups.as 4 Function of Days

¥

Day”1. pay 2 '
-  Group A 21.27% "~k 45.67 . -
- | (realsuords) ’ (nonsense syllables) _
- e g
Group B 51.8% i * 21.2% )
(nonsense syllables) (real words) -

&




of variance, the data were

\
. groups. For the purposes of the analysis
{A and B) and Days (1 and 2). - l

. tabulated in terms’of two factors, Groups.

Thus, differentizl erroxr rates for real-word and nonsense-syllable

contrasts will appear as’a sipnifilant group x days interaction. The ‘
. two—way analysis of variance confirmed 2 significant Groop x Days:
“  interaction (F (1,18) = 17.80, p<.01)s “As in Experiment 1, it should :

be noted that perforrmance in respunse to nonsense-syllable contrasts
was cquivalent to chance 35.6 and 531.8 percent mean error rates) for 4
both groups. o -

=
-

Discussion ", . :

- - - -
-

mE The results of Experiments 23 ond 28 clearly dermonstrate dif- *
J ferential error potentials between noasensv-syllable and real-word
contrasts when preschool children are tested. For all practlcai ’
: 3 purposes, the children tested ia. these prerlments were unable to
‘discriminate between the members of nunsense—syllable pairs. Yet -
.- this failure cannot be accounted for on the basis of the particular
minimal.sound counfrasts presented bec.ause the same contrasts comprised
' the real-word tests. . Nor is it reasonable to argue that the nonsense

R

stinuli require sound diserimination while
require only a discrimination-of meanings.
stimulus pairs requires that the sounds be
ing is a factor in one task and pot in the

the real-word stimuli ’
‘Success on either type of
discriminated. While mean-—
other, different meanings

e,

are a function of dlfferent sounds and accurate sound perception is
prerequisite to accurate recognition of the words themselves.

: The &: pcrlmcnts conparing dlscrlmlnablllty of speech sounds in ___ -

Iy B
»

* the context of real-word paits and discriminability of the same speech .
sounds in nonsénse-syllable .pairs bear on the questlon of the form of

stored linguistic data in tne cognitive system of the preSchool child. )

. Two modes of stored data can be considercd. Either the child has ~.
access to speech sounds as a function of stored word entries,or he A

has access to speech sounds per se. Such speech sound concepts can -\

be conceived of as cobnltLve representations of speech sounds wnlhh i

underlie the organization of phonological data in memory. Word con- . }

) cepts can be assumed to be prior in origin to speech sound concepts. ?

“ -
- - . - o

) Consiéer the guditory discrimipation task in which contrasts are
d presented in the form of real-word pairs. Psychological processes
- already established, i.e., normal word-recognition processes, allow
. the child to successfully differentiate such pairs. MNord concepts
serve to mediate the required discrimination. Nonsense—syllable .
< pairs, on the other hand, may or may not relate to previously developed
« processing skills.* If, the nonsense syllables argjpércéived as words,
- the same prbcesses as discussed for real-word stimuli come into play.
If meaningless syllables are perceived as such, the system either
breaks down or is equipped to deal with such syllables on the basis - .

,

. . .

5 * « ~
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of speech sound_conceprs. Successful discrinination in the case of
nonsense-syllable stimuli turn. on the system's capacity to recognize
the onset of one syliabl. =~ ".ound x" and the onset of the other

- syliable as "sound y” {or, in .ome tasks, non-x). Like word concepts,
speeth sound concepts mediate discrimination of contrasting pairs

" when stimuli are imput in the forn of meaningless speech”sounds. This
view of t¥o independent inventories of functional perceptual units is
not nécessary but does represent a sufficient theoretical framework
to account for the behavior observed in the experiments at issue.

- -~ : . -

“~
- - =

The‘development of-speéch sound goncepts can,éccouﬁt'fo; other
.1linguistic behaviors observed in rasearch on the acquisitiom of phone=
- 16gical competence. Phohemic segmentation, sounding-out, sound blend-
= ing,; and other word analysis tasks can all be seen to reiate to the

acquisition of the -speech soynd as a functional percéptual -unit. While

. sbeech sound_concepts are not 3 necessary aspect of normal phonological

development, they appear to play a role, for example, in the acquisition
of phonic reading skills. Speech sound concepts may, in fact, account
for correlations reportéd between poor performance in early reading
and poor performance.orf auditory discrimination or other word amalysis
tasks (Darrell & Murphy, 1953; Wepman, 1960; Dykstra, 1966; McNeil &
Coleman, 1967). -

»

Claims were made -in the reports surveyed earlier that illegitimate
measures of auditory di=crimiration would be obtained through the use =~
of paired-word tests due to an "unforeseen advantage" for those children
familiar with the words in the test. It can be countered that the
aBility{to differentiate minimal phonemic differences.can legitimately
be related to paired-word tésts-or paired-syllablé tests depending-on-— -~
what notion of auditory discrimination abiliﬁ?‘oné adopts. If an
investigator merely intends to asseSs the child's ability to differ-
entiate the functional units of speech, why Should it matter that
‘meaningful word entries serve to mediate the distinctions which perhaps
- only have reality as a function of the lexicon? 1If,-on the other  hand,
,an investigator intends to differentizte among children on the basis

of "cognitive functions that result from linguistic experience, he may
chivose to Verify the formation of speech sound concepts by testing the
child's ability to process speech sound data as such, i.e., in the”
form of ‘meaningless syllables. . .

'

A To what extent traditional auditory discriminatian tests involve
~ linguistic processes is unknown dnd, unhappily, unquestioned. The
" .experiment demonstrating differential discrimination potentials between
. ' real-word -pairs und nonsense pairs suggests that for a test to feflecg
‘ linguistic skill, it must respect the cognitive framework in which i s
linguistic data is organized. Whiie.nonsense syllables posing as \
> words have been used extensively with apparent cuccess in psycholinguistic
research, Iittle is known about the young child’s ability to deal with

nonsense syllables per se. N
”
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- ¥While it is not disputed that traditional auditory discrimination
procedures involve several lianguistic levels and a network of psycho-
logical processes, it has apparently been assumed that these factors

. cannot adversely affect. test scores. The studies discussed in this

‘ paper demonstrate that traditional auditory discrimination tests do
-~ not répresent straightforward or reliable indices of speech gound

- -« discriminability.” Low scores on the tests cannot be equated with

inadequately developed speech sound discrimination. Alternatives to

established procedures for assessing speech sound perception are
clearly required. There appears to _be no rezason-why tasks that refiéct

. — . only the lingui§§16“§EIII§ at issue are precluded. For example,

presently used tasks involve a match or mismatch between succes-
sively presented.syllables. Yet.misperceptions of the sort that are
likely to affect spéech comprehension involve a mismatch between
utterance and cognitive representation. A test modelled on matching-
_to-memory is not only more relevant but also avoids the short-term
memory problems inherent in same-different and even A-~-B-X proceduresf

-

-
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